T he p u re m ethylic alcohol was p re p a red according to th e follow ing process, devised by M r. Chapman. R ectified w ood-spirit is m ixed w ith its own b u lk o f a satu rated solution o f calcium chloride, th e m ix tu re is heated to boiling and allow ed to stand over nig h t. T he layer o f oil found floating on th e surface is carefully rem oved, and th e fluid u n d er n eath is m ixed w ith ab o u t one volum e p e r cent, o f a satu rated solution of lead acetate. A n am ount o f sulphide of am m onium , n o t qu ite sufficient to p recip itate all th e lead, is n ex t added, th e p recipitate, w hich carries dow n m uch colouring-m atter and m any m in u te globules o f oil, is filtered off, or allow ed to subside, and th e clear fluid is distilled. To this distillate caustic soda in coarse pow der is added, and a fte r standing some tim e it is diluted w ith w ater and again d is tille d ; m uch resinous m a tte r is th u s rem oved, and th e acetate of m ethyl is decom posed. T h e specific gravity o f th is second d istillate is now b ro u g h t to about *82 (if necessary, by tre a tm e n t w ith potassium carbonate), after w hich it is m ixed w ith one fo u rth of its b u lk o f a satu rated solution o f b isu lp h ite o f am m onium . T h e m ixture is allow ed to stand for several days, and is th e n filtered and distilled from a w a te r-b a th ; to th e distillate a little su lphuric acid is added, and it is th en redistilled, also from a w ater-bath. F in ally a slig h t excess of caustic soda is added, and th e liquid is once m ore distilled, w hen p u re m eth y lic alcohol passes over, w hich is rendered anhy drous by several distillations over caustic lim e. The p u rity o f th e spirit is tested by oxidizing 20 gram m es o f it w ith an excess o f bichrom ate o f potassium and sulphuric acid, w hen it should yield n o th in g b u t carbonic acid and w ater.
T h e spirit th u s prepared was perfectly m iscible w ith w ater in every p ro p o rtio n ; it h ad a t 10° C. a specific gravity of '81371, boiled a t 58°'6 C. a t a pressure o f 757'4 m illim s., and had a specific h e a t o f 5 8 '325 betw een th e tem p eratu res o f 60° and 18°. Section I .-Specific Heat.
T he m ixture *, th e specific h e a t of w hich is to be estim ated, is enclosed in a sm all annular brass vessel, w hich can be closed herm etically by m eans o f a screw-plug. In th e inner cylindrical space a fan-w heel is fixed, acting as a stirrer w hen th e vessel is * For tlie method employed for tlie preparation of mixtures of the exact strength desired, see Section V.
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2 Z ro tated u n d er w ater. This vessel, w hen filled, is h eated in a E egnault's steam-oven by th e vapour o f m ethylic a lco h o l; and w hen th e te m p e ratu re has become constant it is low ered into th e calorim eter, hooked on to a w ire, and m ade to spin round underneath th e surface o f th e w a te r; a second observer m eanw hile w atches th e therm om eter of the calorim eter. T he tem peratu re o f th is rises, rapidly a t first, m ore slowly tow ards the end, and reaches a m axim um in from tw o to th re e m inutes. T h e therm om eter is observed during th e n ex t succeeding 1 to 1^ m in u te, an d th e fall observed is added as a correction to th e hig h est tem p eratu re reached. T h e resu lts obtained are no t quite as concordant as those yielded by th e m ethod chiefly em ployed in estim ating th e specific h e a t o f m ixtures of ethylic alcohol and w ater (P h ilo so p h ical T ransactions, 1869, p. 591), owing principally to th e difficulty o f k eeping th e te m p eratu re o f th e steam-oven con stan t for a sufficient len g th o f tim e w hen th e vapour of m ethylic alcohol, instead of steam , is used for heating. M ethylic alcohol has, how ever, too low a boiling-point for th e successful application o f th e form er m ethod.
From th e d ata obtained th e specific h e a t o f th e m ix tu re is calculated by help o f the follow ing fo rm u la :-
w herein C is th e specific h e a t sought, W the w ater value of calorim eter and contents (w ater, th erm o m eter, and calorim eter itself), t tem p eratu re of calorim eter a t th e beginning, t" tem perature of calorim eter a t end, correction added, T tem p eratu re o f steam-oven, m w eight of m ixture em ployed, (jj w ater value o f an n u lar brass vessel, t' tem p eratu re o f calorim eter a t end, w ith o u t correction.
In th e following Table th e experim ents m ark ed w ith an asterisk w ere made w ith m ethylic alcohol of one prep aratio n , those n o t so m arked w ith sp irit o f an o th er prepa ration.
T able I.
A m ount o f w ater in calorim eter 1156*666 gratis. W a te r value of calorim eter 8*565 grms. W ater value of annular brass vessel (^) was 6 *8337 grm s. in all experim ents w ith an asterisk, and 6*6572 grm s. in th e others.
W a te r value of im m ersed p a rt of th erm o m eter 1*139.
T im e occupied in each experim ent, 3 to 4 | m inutes.
SS3
S p irit 10 p e r cent. T h e a m o u n t o f h e a t produced is estim ated as fo llo w s:-A n a n n u la r vessel m ade o f th in brass, such as described in th e section Specific H e a t, an d capable o f h o ld in g a b o u t 100 cub. centim s., is im m ersed in th e w ater o f th e calo rim eter. T h e vessel has tw o openings provided w ith sh o rt tubes, w hich reach above th e surface o f th e w ater w hen th e w hole body o f th e vessel is subm erged. T h ro u g h one o f th ese tu b es passes tig h tly a ro d con nected w ith an efficient stirre r m oving u p and dow n th e a n n u la r s p a c e ; th e o th e r tu b e carries a sm all glass fu n n el w hich can be closed by a stopper. T h e ex p erim en t is con ducted as fo llo w s:-O ne of th e tw o liquids is w eighed o u t in th e brass vessel, th e o th e r is w eighed o u t in a th in glass b u lb , th e q u a n tity o f liq u id rem ain in g in th e b u lb w hen it is em ptied, and th a t w hich adheres to th e sides o f th e sm all fu n n el, w hich experience h a d show n to be a very co n stan t q u an tity , b ein g allow ed for, so th a t th e ex act am o u n t o f liq u id necessary is delivered in to th e brass vessel. T h e brass vessel is now fixed in its p ro p er position in th e calorim eter, w hich is th e n filled w ith w a ter a little below th e tem p eratu re o f th e room ; and th e glass bu lb containing th e o th e r liq u id is also im m ersed in th e calorim eter. A fte r th e lapse o f fifteen m inutes, th e w ater in th e calorim eter having been stirred from tim e to tim e, th e te m p e ratu re o f th e various fluids has becom e equalized. T he glass b u lb is now ta k en o u t w ith o u t to u ch in g it w ith th e han d , and its contents are pou red rap id ly th ro u g h th e fun n el in to th e brass vessel; th e fu n n el is closed, and th e two fluids in th e brass vessel th o ro u g h ly m ixed by m eans o f th e stirrer. T he tem p eratu re o f th e w ater in th e calorim eter, w hich is constantly stirred, reaches a m axim um in from 4 to 5 m in u te s ; it is observed d u rin g 2 or 2^ m inutes longer, and any fall observed is added as a correction to th e h ig h e st te m p e ratu re reached. As, however, th e w hole rise is sm all, th is correction usually am ounts to very little, and fre quently to n o th in g . F ro m th e d ata th u s obtained th e h e a t produced by m ixing th e liquids in th e brass vessel is calculated, th e w ater value o f th e m ix tu re in th e brass vessel being of course added to th e w ater value o f th e calorim eter and contents.
T able I I I . F o r m ethods and in stru m en ts em ployed in estim atin g th e boiling-points, specific gravity and rate of expansion, and th e com pressibility* (Sections I I I ., V ., and "VI.), see th e paper " O n th e Specific H e a t and o th er P h y sical C haracters o f M ix tu res of E th y lic A lcohol and W a te r," by A. DuPE.fi, P h .D ., and F . J . M . P age, B .Sc., P h il. Trans. 1869, p . 591, Sections I I I ., V ., and V I.
DE. A. DUPEE ON THE SPECIFIC HEAT AND OTHEE
T able IV . gives th e boiling-points found, th e b aro m eter standing a t 757*4 m illims. T h e th ird colum n gives th e boiling-points calculated on th e assum ption th a t they are proportional to th e w eight of th e constituents.
* Instead of using an air-pump for forcing air into the apparatus, an iron bottle containing liquid carbonic anhydride was employed. The water in the apparatus being covered with a layer of oil, to prevent absorption of carbonic anhydride, any desired pressure could easily he obtained by simply turning the screw-valve of the iron bottle to the requisite extent and time. T h e capillary a ttra c tio n is estim ated as fo llo w s:-A som ew hat w ide glass cylinder, th e rim o f w hich is accurately g ro u n d , stands on a m e ta l fram e w ith th re e levellingscrews, by m eans of w hich th e rim o f th e cy lin d er can be p laced p erfectly horizontal. O n th e rim rests a sto u t m e ta l b ar, th ro u g h w hich are d rilled th re e holes exactly a t rig h t angles to th e low er face o f th e b a r, so th a t a tu b e or screw fittin g in to one o f th ese holes w ill stan d v ertical wT h e n th e rim o f th e cy lin d er is h orizontal. Tw o o f these h o les carry capillary tu b es ; in th e th ird a long fine screw, p o in ted a t b o th ends, can be screw ed u p and down. A m a rk is etch ed on each cap illary tu b e, an d by depressing or raising* th e tu b e th e liq u id u n d e r exam ination is alw ays m ade to rise exactly to th is m a r k ; th e influence o f any irre g u la rity in th e bo re o f th e tu b e is th u s avoided. T h e e x p erim en t is conducted as fo llo w s:-T h e p erfectly clean cap illary tu b e s are p u t in to th e ir respective holes in th e p late, and th is is placed on th e levelled rim o f th e cylinder. T h e m ix tu re to be exam ined is poured in to th e glass, and a sm all q u a n tity o f th e liq u id is sucked th ro u g h each o f th e tu b es by m eans o f a suction-tube. T h e h e ig h t o f th e tu b es is th e n ad ju sted so th a t th e low er p a rt o f th e m enisci ju s t to u ch es th e m ark ed p o in t o f th e tubes. T h e screw is now carefully screw ed dow n u n til th e p o in t ju s t to u ch es th e surface o f th e liq u id in th e c y lin d e r; th is contact can be m ade w ith th e u tm o st nicety. I t now o nly rem ains to d eterm in e th e vertical distance b etw een th e u p p e r p o in t o f th e screw and th e low est p a rt o f th e tw o m enisci in th e tubes, w hen, th e to ta l le n g th o f th e screw b ein g know n, th e elevation of th e liq u id in th e cap illary tu b es becom es know n. T h e v ertical distances are m easured by m eans o f a very ex cellen t cath eto m eter, w hich allow s th e read ing of 0-025 m illim .
T ab le V . gives th e resu lts obtained. C olum n 1 gives th e percentage o f m ethylic alcohol by w eight. Colum ns 2 and 8 give th e observed h eig h ts of th e th read s in m illim s. Colum ns 4 and 5 give th e h e ig h ts supposing w ater stood a t 100 m illim s. C olum n 6 gives th e m ean o f colum ns 4 and 5. Colum n 7 gives th e le n g th o f a colum n o f w ater eq u al in w eig h t to th e th read o f alcoholic m ixture in colum n 6, and affords, therefore, a m easure of th e relative strength o f th e m olecular a ttra ctio n in th e various m ixtures. Column 8 gives th e heights calculated on th e assum ption th a t they w ill be propor tional to th e w eight o f th e co n stitu en ts o f each m ixture.
Colum n 9 gives th e difference betw een colum ns 7 and 8. T he observed h eights given are in each case th e m ean o f two closely concordant experim ents. T he tem p eratu re a t w hich th e experim ents w ere m ade was 13°*5 C.
T able V . T he m ixtures are m ade by accurately w eighing ou t th e req u ired q u an tities o f absolute m ethylic alcohol and w ater. T his is done in tw o separate flasks, w hich are afterw ards jo in ed together, air-tight, by a sh o rt in d ia-ru b b er tu b e ; and th e th o ro u g h m ixture is effected by repeatedly pou rin g th e fluids from one flask in to th e o th er th ro u g h th e tube. I n some o f th e m ixtures a considerable rise in tem p eratu re takes p la c e ; b u t as th e m ixing is effected in a closed vessel no loss o f alcohol is experienced. T h e flasks, still k e p t con nected, are allow ed to c o o l; th e m ix tu re is p u t in to a b o ttle , w hich should not be less th a n th ree qu arters filled, and th e air is exhausted from th e bottle. I n this state th e b o ttle is allow ed to stand over n ig h t, by w hich m eans th e air dissolved in th e m ixture is got rid of w ith o u t appreciable loss of spirit.
T able V I. gives th e observed specific gravities o f th e m ixtures a t th e tem peratures of 10° and 20° C., w ater a t 4° C., tak en as th e unit, to g eth er w ith th e calculated specific gravities a t 10° and th e difference betw een th e observed and calculated specific gravities. Table V II. gives the expansion of 100 volum es of th e m ixture w hen h eated from 10° to 20° C., calculated from th e data o f th e previous Table. T h e figures in colum n 4 are calculated on th e assum ption th a t th e expansion is prop o rtio n al to th e volumes of th e constituents, th e contraction tak in g place on m ixing being allowed for.
To facilitate this calculation (as also th e com pressibility), T able V III . gives in columns 2 and 3 th e volumes of w ater and m ethylic alcohol respectively contained, a t a tem perature of 10° C., in 100 volumes of a spirit o f th e stren g th given in colum n 1. Columns 4 and 5 give th e combined volumes of th e two, before and after m ixture respectively; and, lastly, colum n 6 gives th e differences betw een 4 and 5, th u s showing the am ount of contraction having tak en place in th e form ation o f 100 volumes o f th e various m ixtures. T he figures in this Table are calculated from those given in T able V I. By help of this Table th e num bers contained in column 4, T able V II., have been calcu lated th u s :-L e t w be th e volume per cent, o f w ater contained in th e m ix tu re a t 10° C., m th e volume per cent, of m ethylic alcohol present a t th e same tem perature, and C th e am ount o f contraction w hich has tak en place in the form ation of 100 volumes of this m ixture a t 10° C., T hen 100 volumes of this m ixture a t 10° C. w ould occupy a t 20°w
x 100*154 * x 101*290 100 100
volumes, on th e assum ption th a t the expansion is proportioned to th e volumes o f th e constituents. The capacity o f th e specific-gravity bottle em ployed was a t 10° C. = 545*4985 cub. centims., a t 20° C. = 545*6585 cub. centims.
This b ottle was b ro u g h t to the exact tem p eratu re desired by im m ersion in a w aterb ath of special construction, for details of w hich see Philosophical Transactions, 1869, p. 608.
T able V I.
Per cent, of methylic alcohol, by weight.
Specific gravity 1 at 10* C. T able V II. Section V I .-
Specific gravity
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T able IX . gives th e com pressibility o f th e various m ix tu res for th e pressure o f one atm osphere.
T h e num bers in colum n 5 are calcu lated on th e assum ption th a t th e com pressibility o f a m ix tu re is proportional to th e volum es o f its constituents. To th e com pressibilities found directly, 0 ,000002 is always added as a correction for th e com pressibility of th e piezom etre. A ll relations pointed o u t in th e form er paper, as existing betw een th e various pro perties of m ixtures o f ethylic alcohol and w ater, find th e ir p arallel in th e m ixtures now un d er consideration. C ertain sets o f properties come to a m axim um deviation from th e calculated m ean a t th e same s tre n g th ; in some cases th e values found are always below, in others always above th e calculated m e an ; and in b o th m ix tu res th e ra te of expansion shows th e same singular peculiarity, viz. of being for certain m ix tu res below, for others above th e m ean.
U ndoubtedly all th e various physical characters of m ixtures m ust, to a certain ex ten t, be dep endent on each other, and no explanation of th e relatio n existing betw een any twT o of them can be received w hich is n o t com patible w ith every o th er p ro p erty observed. T h e relation existing betw een some of these characters seems, how ever, to be m ore in ti m ate and direct th a n it is betw een others. T hus in this, as in th e previous m ixture, th e specific h e a t and th e h e a t evolved d urin g m ixture n o t only come to a m axim um deviation from th e m ean in m ixtures o f th e same strength, b u t all m ixtures evolving th e same am ount of h e a t during th e ir form ation possess a specific h e at elevated to th e same am ount above th e m e a n ; and, m oreover, th e num erical relatio n betw een these two values is the same for m ixtures o f every degree of strength. H ence, if th e h e a t evolved in th e form ation of 5 grms. o f any of th e m ixtures be divided by 7'9, th e elevation of th e specific h e at of this p a rticu lar m ixture above its calculated m ean value is obtained. Between th e boiling-point and th e capillary attractio n a som ew hat sim ilar relation is found. I f in this case the observed depression of th e capillarity of any m ixture below its calculated m ean value be divided by 1*9 (the capillarity o f pure w ater tak en as 100), * In the paper on Mixtures of Ethylic Alcohol and Water, previously quoted, the numbers in the corre sponding column (column 2, Table X III.) should be divided by four. th e depression of the boiling-point of th is m ix tu re below th e m ean is obtained. A similar, though less direct relation appears to exist betw een th e compressibility of a m ixture and the am ount of contraction tak in g place in its form ation. T he num erical relation betw een these two values differs, however, in different m ixtures, b o th being evidently governed by some additional factor. Lastly, it is also w orthy of note th a t th e compressibility of w eak m ixtures o f m ethylic, as well as o f ethylic alcohol and w ater, is less than th a t o f w ater, rises to th a t o f w ater a t an alcoholic stren g th of about 30 per cent., and continues greater for all stronger m ixtures.
I t has been pointed out above th a t an in tim ate relatio n exists betw een th e heat evolved during, the form ation o f a m ix tu re and its specific h eat. T his relation may be form ulated as follows, in accordance w ith th e principles o f th e m echanical theory of heat, as first pointed o u t by K ircjihoff in 1858 (" U eb er einen Satz der mechanischen W arm etheorie und einige A nw endungen d esselb en ; von G . K irchhoff," Pogg. A nn. vol. xiii. p. 177). R elation existing betw een th e specific h e at o f m ixtures and th e heat evolved during th e ir fo rm atio n :-1. T h e difference betw een th e n u m b er o f h eat-u n its evolved d u rin g th e m ixing of given w eights of two substances a t th e tem p eratu res t and t' respectively is equal to the difference betw een the n um b er of h eat-u n its req u ired to raise th e m ixture, and th a t required to raise th e two constituents tak en separately, from th e low er to the higher tem perature, provided th e condition o f th e m ixtures w hen they have been bro u g h t to th e sam e tem perature is th e same in b o th cases. O r le t U and U 1 be th e units of h eat evolved by m ixing x and y a t th e tem p eratu res t and t' respectively, specific h e at of the m ixture z and its co n stitu en ts x and y respectively, th en U~U W .
{x .
2. I f m ore un its o f h e at are evolved a t th e h ig h e r th a n a t th e low er tem perature, the specific h e at o f th e resulting m ixture w ill be below th e calculated m e a n ; on the other hand, th e specific h e at of th e m ix tu re will be above th e calculated m ean, if th e greater num ber o f heat-units be evolved a t th e low er tem p eratu re.
3. T he absorption of a lesser num ber of h eat-u n its w ill be o f course equivalent to th e evolution of a g reater num ber, w hile th e absorption of a g reater num ber will be equiva le n t to th e evolution of a sm aller num ber of heat-units. ,, " required. 47*98-10*34 = 3 7 * 6 4 = " ., evolved. 274*79 -236*02 = 38* 7 7 = " " required.
JEthylic Alcohol and Water,
T h e differences betw een th eo ry and exp erim en t are, therefore, in th e above cases a t least, extrem ely sm all and q u ite w ith in th e lim its o f alm ost unavoidable ex p erim en tal error.
T h e n um ber of u n its of h e a t evolved d u rin g th e m ix in g o f ethylic alcohol and w ater becomes therefore less th e h ig h e r th e te m p e ra tu re a t w hich th e m ixing takes place. Assum ing, th en , th a t th e above given form ula (N o. 1) is correct, it is easy to calculate a tem p eratu re a t w hich th e m ixing o f alcohol and w ater w ould n o t be accom panied by evolution of heat. U ' becomes zero w hen U
L e t U be the units of h e a t evolved in th e form ation o f 5 grm s. o f m ix tu re a t th e tem p eratu re t, th e n th e te m p e ratu re T , a t w hich no h e a t is evolved on m ixing, w ill be
O n m aking this calculation for th e various m ix tu res exam ined, th is tem p eratu re was found to be 88°*2, 87°*6, 83°*5, 88°*3, 86°, 84°*9, 78°*4, 92°, and 129°*6 C. for m ixtures o f 10, 20, 30, 40, 50, 60, 70, 80 , and 90 p er cent, alcoholic stren g th respectively. Excluding th e last tem perature, as in this case a slight experim ental erro r w ould greatly influence the result, the agreem ent betw een th e rest is close enough to w arran t the conclusion th a t th e actual variations observed are due only to slight experim ental e rro r; and we may therefore look upon th e m ean of all, nam ely 86°T, as being approxim ately th e tem perature a t w hich no h e a t a t all w ould be evolved, w hatever be th e proportion in which th e alcohol and w ater are m ixed.
T he idea a t once suggests itself th a t th e w hole o f th e phenom ena un d er consideration are due to dissociation. F o r every given tem p eratu re an equilibrium may exist between th e free alcohol and w ater on th e one hand, and th e com pound formed betw een the two on the other. A rise in tem p eratu re m ig h t be accom panied by dissociation of some of the com pound present, and consequent absorption of h e a t ; a fall o f tem perature, on th e other hand, would th e n be accom panied by reunion and consequent liberation of heat, w hereby the ap p aren t specific h e a t o f th e m ix tu re w ould be augm ented. T he same idea has already been advanced by P faundler, and also by M arignac, to account for th e observed deviations of the specific h e a t of m any m ixtures from th e ir calculated m ean value.
A closer exam ination of some o f th e o th er properties o f these alcoholic m ixtures does not, however, tend to confirm th is supposition. T hus, as is w ell know n, considerable contraction in volume follows th e m ixing o f alcohol and w a te r; b u t this contraction is not, as m ight be supposed, in any degree p ro p o rtio n al to th e am o u n t of h eat evolved. T hus th e m axim um contraction takes place in a m ix tu re containing ab o u t 45 per cent, o f alcohol, w hereas th e m axim um am ount o f h e a t is evolved a t an alcoholic strength of about 30 per cent. T h e m axim um elevation o f th e specific h e a t above its calculated m ean value is also observed a t th is stren g th of 30 p er c e n t.; and hence, in order to recon cile the above theory w ith fact, we m ust assume on th e one h an d th a t th e am ount of com bination tak in g place a t any given tem p eratu re is g reatest w hen 30 p arts of alcohol are m ixed w ith 70 p arts of w ater, and on th e o th er th a t a given rise of tem perature will produce in this m ixture o f alcohol and w ater a g reater am ount o f decomposition or dissociation th a n in any other. W e should th u s have th e m axim um am ount o f chemical action and the feeblest union both occurring w ith one and th e sam e proportion of alcohol and w ater.
T he ra te of expansion, of th e various m ixtures seems also opposed to th e supposition th a t dissociation is th e cause of th e h ig h specific h e a t observed. I t is to be supposed th a t th e greater th e am ount o f dissociation th e m ore nearly w ould th e specific gravity observed correspond to its calculated value. In o th er words, th e ra te of expansion o f all th e m ixtures should be above its m ean value, and this excess should stand in some relation to the observed elevation of th e specific h eat. T he following T able will show th a t this is by no m eans the case. I t gives for spirits o f 30, 20, and 10 p er cent, strength by w eight, th e specific gravities as found and as calculated for th e tem peratures 0°, .10°, 20°, 30°, and 70° C. T he specific gravities for th e tem peratures 0, 10, 20, and 30 are taken from the Tables of M endelejeff. 10 p e r cent, m ix tu re. Endeavours to estim ate th e h e a t evolved a t h ig h e r te m p e ratu res led to still less satis factory results. A t th e end o f every ex p erim en t th e m ix tu re was found to be weaker in spirit th a n it should have been, from th e am o u n ts o f w ater an d a lc o h o l.ta k e n ; and this loss of alcohol of course dim inished th e am o u n t o f h e a t evolved. This loss took place alth o u g h the m ixing was effected in a closed vessel. N evertheless these experim ents show distinctly th a t less h e a t is evolved a t th e h ig h e r te m p e ratu re.
C alculating, as in th e previous m ix tu re, th e te m p e ra tu re a t w hich no h e a t would be evolved on m ixing, th e follow ing tem p eratu res are o b ta in e d :-152°, 175°, 173°, 154°, 162°, 160°, 147°, 175°, and 146° for stre n g th s o f 10, 20, 30, 40, 50, 60, 70, 80 , and 90 p er cent, respectively; th e m ean o f these te m p e ratu res is 156° C. T hese tem peratures differ ap p aren tly som ew hat widely, an d y et th e m axim um deviation from th e m ean found corresponds to a sm all error only in th e estim ation o f th e specific h e a t o f th e corresponding m ixture. T h u s th e m axim um differences are found a t an alcoholic stren g th o f 20 and 80 p er cent. T h e specific h e a t of these two m ix tu res as found is 95*91 and 69*99, w hereas th e specific h e a t corresponding to th e above m ean te m p eratu re o f 156° w ould be 96*42 an d 69*54; th e difference in e ith e r case is less th a n o f th e to tal value. A glance a t T able I I . w ill show th a t in this, as in th e previous m ix tu re, th e ra te o f expansion seems incom patible w ith th e supposition th a t th e h ig h specific h e a t observed is caused by dissociation. F o r w eak and for strong m ix tu res th e ra te o f expansion is below th e m ean, for m ixtures of m iddle stre n g th above th e m e a n ; in th e first two cases th e am ount o f contraction is greater, in th e last case it is less, th e h ig h e r th e tem perature. T h e specific h e a t does not, however, show any corresponding change.
Water and Prussic Acid*.
C N H one part. H 2 O one part. Specific h e a t o f prussic acid . . . *2940 ,, ,, " m ixture found . * *8317 " " " ,, calculated . *6470
In th e form ation of 5 grms. of this m ix tu re are absorbed, a t a tem p eratu re o f 0 C., 2 6 '61 units. 14 C., 40*54 " Difference 13-93 ,,
To h e at 5 grm s. o f th e m ixture from 0° to 14° requires 58-219 units.
, In th e form ation o f 5 grms. o f th is solution are absorbed, a t a tem p eratu re of 8*9, 84 25 u n its of h eat. 66*55, 21*00 Difference 13*25 " » To h eat 5 grms. o f th e solution from 8°*9 to 66°*55 requires 24*500 units.
To h eat th e w ater contained in th e 5 grm s. to th e same ex ten t requires 253*30 units.
K Cl one m olecule, or 7*952 p e r cent. H 2 O fifty m olecules, or 92*048 ,, Specific h e a t o f solution, according to T homson, *904.
I n th e form ation o f 5 grm s. o f th is solution are absorbed, a t a tem p eratu re of 9*0, 23*85 u n its of h eat. 64*3, 13*95 " Difference 9*90 ,, ,,
To h e a t 5 grms. o f th e solution from 9° to 64°*3 req u ires 249*95 units.
To h e a t th e w ater alone " ,, »» 254*50 ,,
Solution o f Sodium Chloride.
N a Cl one p art. H 2 0 7*28 parts.
Specific h e a t o f th e solution, as calculated from T homson's Tables, *8747.
In th e form ation o f 5 grms. o f th is m ix tu re are absorbed, a t a tem p eratu re of
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0*2 C., 11*25 u n its o f h eat. 10*3 C., 9*00 " 17*1 C., 8-15 " 70 C., o-oo " To h e at 5 grms. o f this solution from 0°*2 to 70° requires 305*25 units.
To h e a t th e w ater alone " ,, " 306*85 units. To heat 5 grms. o f th is solution from 5°*5 to 23°*8 requires 8 3 T 7 units.
Solutions o f Potassium
To h e at th e w ater alone " " 8 3 T 7 " K N 0 3 one m olecule, or 4*76 p er cent. H 2 O 112*3 molecules, or 95*24 "
Specific h e at o f this solution, calculated from T homson's T ables, *943.
In th e form ation of 5 grm s. o f th is solution are absorbed, a t a te m p e ratu re of 5*7, 20*57 units. 19*7, 19*16 " D ifference 1*41 "
To h e at 5 grms. o f th e solution from 5°*7 to 19°*7 requires 66*01 units. To h e at th e w ater alone " " ,, 66*66 "
T h e d ata for calculating th e h e a t absorbed in th is and in th e preceding solution are tak en from G raham, O tto's ' C hem ie,' vol. i. p a rt 2, by H . K o pp.
Solution o f Potassium Hydrate.
K H O one m olecule, or 9*4 p er cent. H 2 O th irty m olecules, or 90*6 "
Specific h e a t o f solution, according to T homson, *876.
In th e form ation of 5 grm s. o f solution are evolved, a t a te m p e ratu re o f O 4*0, 54*05 units. 31*6, 61*75 " Difference 7*70 "
To raise 5 grms. of solution from 4° to 31°*6 requires 120*885 units. To raise the w ater alone " " ,, 125*030 "
Every one o f th e preceding eight m ixtures conforms w ith proposition 2, and m ost o f them also fairly enough w ith proposition 1, th e only signal exception being th e m ix tu re of ethylic alcohol and bisulphide o f carbon. A very close correspondence can only be expected w here all th e necessary d a ta have been estim ated w ith accuracy and a t the required intervals of tem perature. Some am ount o f erro r is, however, unavoidable , * and th a t m ixture w hich is least affected by such sm all errors, w ill serve best to b rin g out th e real connexion existing betw een th e various properties. Now none of th e eig h t sets of m ixtures considered equals the m ixtures o f ethylic alcohol and w ater in th is respect, and we find accordingly th a t these m ost nearly conform to th e law,. These m ixtures have therefore been chosen, n o t only as th e best illu stratio n s o f th e law, b u t also as a guide in tracing sim ilar relations betw een th e corresponding properties of other m ixtures and solutions, relations w hich, being in those cases more liable to be masked by sm all experim ental errors, m ig h t otherw ise have been overlooked. 
